INTRODUCTION {#sec1-1}
============

Thoracic anesthesia is a challenging subspecialty. In addition to the generic challenges of major surgery, the anesthetist is faced with the additional demands of establishing lung isolation. Hypoxemia associated with one-lung ventilation (OLV) has a reported incidence of 5-10%, while both the duration of OLV and high intraoperative ventilatory pressures are established risk factors for postoperative acute lung injury.\[[@ref1][@ref2]\]

Consequently, ventilator strategies have been developed seeking to maintain oxygenation during OLV while ameliorating postoperative lung injury. Such strategies include the use of positive end-expiratory pressure (PEEP) to the ventilated lung or continuous positive airway pressure to the collapsed lung, selection of pressure-controlled over volume-controlled ventilation (VCV), reducing the fraction of inspired oxygen (FiO~2~) and reducing tidal volume. The evidence base for such interventions is not conclusive with opinion and practice varying widely.\[[@ref3]--[@ref7]\] Choice of lung separation device is another important issue in anesthesia for general thoracic surgery. The commonest technique is the use of double-lumen endobronchial tube (DLT). Left-sided DLTs are widely used to achieve OLV in thoracic anesthesia, while the proximal take off of the right upper lobe bronchus makes positioning of a right-sided DLT more technically challenging. As a result, the use of right-sided DLT is the subject of some controversy; some have gone as far as to suggest that right-sided DLT should not be routinely used in thoracic anesthetic practice.\[[@ref8][@ref9]\] OLV can also be achieved with the use of bronchial blockers (BB), a technique which has been described as having a role in patients with a difficult airway.\[[@ref10]--[@ref12]\]

Provision of analgesia for thoracotomy is a further challenge to the thoracic anesthetist. Thoracic epidural analgesia (TEA) has long been considered the gold standard technique for post-thoracotomy pain relief. Recent studies however have reported that paravertebral block (PVB) is effective as TEA in treating post-thoracotomy pain and may be associated with a reduction in postoperative complications.\[[@ref13]--[@ref16]\] Shelley *et al*. recently conducted a survey of UK thoracic anesthesiologists exploring many of the above issues with interesting results.\[[@ref17]\] We sought to carry out a similar survey among Middle Eastern (ME) thoracic anesthetists with the aim of describing the current practice of thoracic anesthesia in the region.

METHODS {#sec1-2}
=======

Permission was obtained from Shelley *et al*. to use their survey protocol via the commercially available "Survey Monkey" software ([www.surveymonkey.com](www.surveymonkey.com)).\[[@ref17]\] An electronic invitation message was sent to all 129 members of the ME thoracic anesthesia group (<http://health.groups.yahoo.com/group/thoracic-anaesthesia/>). The thoracic anesthesia group was founded in November 1999 with the aim of providing a forum for the exchange of ideas and experiences pertinent to the practice of thoracic anesthesia in the ME region. Participants were requested to complete questions in the context of their "current routine 'first choice' practice when anesthetizing for lobectomy/pneumonectomy with one-lung ventilation... in the absence of any contraindications or special (patient) considerations."

Questions concerned anesthetic technique, mode of ventilation during the period of OLV, regional analgesic technique (if any), adjunctive analgesia, perioperative fluid management, and choice of lung separation technique. Mann-Whitney test was used to compare continuous data and Chi Square test was used to compare categorical data. *P*\<0.05 was considered statistically significant. Data analysis was carried out using SPSS software version 13.

RESULTS {#sec1-3}
=======

A total of 58 members of the thoracic anesthesia group participated in the survey from 19 institutions in the Middle East. This corresponds to a response rate of 45%.

Anesthetic technique {#sec2-1}
--------------------

For 84% of respondents, sevoflurane was the inhalational anesthetic of choice during OLV (*P*\<0.05 compared with other agents). Only 16.9% of the respondents used total intravenous anesthesia with propofol during OLV.

Method of one-lung ventilation {#sec2-2}
------------------------------

VCV was favored over pressure-controlled ventilation (PCV) mode (62 *vs* 37.9%), though this difference was not statistically significant (*P*=0.8). Fifty-two percent of respondents reported that they ventilate with a target tidal volume (Vt) of 4-6 ml/kg body weight. Fifty-three percent of respondents reported the adoption of permissive approach to hypercapnia during OLV *vs* 47.2% who do not (not significant). The distribution of FiO~2~ chosen during the period of OLV (assuming hypoxia is not an issue) is bimodal. Fifty percent of the respondents report routinely ventilating with a FiO~2~ of 1, while 19% favor an FiO~2~ of between 0.4 and 0.5 \[[Figure 1](#F1){ref-type="fig"}\]. Forty-three percent of respondents reported that they routinely use PEEP during OLV with the majority of those using 5 cm H~2~O PEEP.

![The range of FIO~2~ routinely used by respondents during the period of one-lung ventilation](SJA-6-192-g001){#F1}

Choice of lung separation technique {#sec2-3}
-----------------------------------

Forty-seven participants responded to the section on choice of lung separation technique. All reported that they use a DLT as first choice technique to establish OLV for open thoracotomy for lung resection. Fifty-four percent of respondents favor using left-sided DLTs for all pathologies. The most commonly cited indication for right-sided DLT use is for lesions of the left proximal main-stem bronchus \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].

###### 

Most common indications for using a left-sided DLT

![](SJA-6-192-g002)

###### 

Most common indications for using a right-sided DLT

![](SJA-6-192-g003)

Nearly a third of respondents, 31%, report never using BB in their thoracic anesthetic practice. Of the 69% of respondents reporting use of BB, these are principally utilized in case of failure to pass a DLT and in patients with a difficult airway \[[Table 3](#T3){ref-type="table"}\].

###### 

Most common indications for using a bronchial blocker

![](SJA-6-192-g004)

Postoperative analgesia {#sec2-4}
-----------------------

TEA is favored by the majority of respondents \[[Table 4](#T4){ref-type="table"}\]. Fifty-eight percent of respondents report that they establish the epidural block before induction of general anesthesia. Bupivacaine was reported as the drug of choice for TEA in the majority of cases (89.7%), most commonly with fentanyl as an additive (96.2%). Only 9.1% reported the use of PVB as the preferred analgesic modality.

###### 

First choice regional analgesic technique for open thoracotomy and lung resection

![](SJA-6-192-g005)

Perioperative fluid management {#sec2-5}
------------------------------

Regarding intraoperative fluid management, 23% report using normal saline while 56% report using Lactated Ringer solution (the remainder reported using other types of fluids). Forty percent answered that they are using the fluids according to ml/kg body weight formula where 60% report liberal intraoperative fluid replacement. Assuming blood loss is not exceptional, the majority of respondents, 61%, report giving 1-2 l of fluids intraoperatively. However, 29% report giving 0.5-1 l of fluids intraoperatively. Seven and 2% of the respondents report giving 2-3 and \>3 l of fluids intraoperatively, respectively.

DISCUSSION {#sec1-4}
==========

Our results in this survey differ in many aspects from the survey conducted by Shelley *et al*. from United Kingdom (UK).\[[@ref17]\] In our survey, most of the respondents were in favor of VCV in contradiction to the UK survey where the majority prefers using PCV mode during OLV. In both surveys, most of the participants were in favor of using PEEP during OLV. Definitive studies on the most effective ventilatory mode during OLV remain elusive. In a study comparing VCV *vs* PCV modes during OLV, Tugrul *et al*. demonstrated that PCV was associated with a statistically significant decrease in airway pressures and an improvement in oxygenation.\[[@ref18]\] Though others have failed to demonstrate a similar improvement in oxygenation indices, the findings in terms of reduced airway pressure are consistent.\[[@ref19][@ref20]\] In light of concerns about acute lung injury, this alone has been sufficient for some to conclude that PCV is the preferred mode of ventilation during OLV.\[[@ref21]\] Respondents from the ME also tended to favor administering a higher FiO~2~ during the period of OLV compared to UK respondents. This practice has recently been called into question in light of concerns over the potentially harmful effects of hyperoxia.\[[@ref22]\]

Regarding the use of lung isolation techniques to achieve OLV, the majority of respondents to both surveys (ME and UK) favor the use of DLT. Left main bronchus lesions and left pneumonectomy were the most frequently cited indications for right-sided DLT in both surveys. In both surveys, most of the respondents reported rarely using BB to achieve OLV, though the majority will use them in cases of difficult airway. The use of BB for airway control and difficult airway management in thoracic anesthesia has recently been recommended by a panel of international experts.\[[@ref23][@ref24]\] None of the surveys was designed to explore what types of BB are in clinical use. TEA was the method of choice for perioperative pain relief in both surveys. Most of the respondents to the ME survey reported establishing and confirming the onset of epidural blockade prior to induction of anesthesia compared to few respondents to the UK survey. PVB is the second method of choice for post-thoracotomy pain relief in both surveys. There is growing evidence that PVB is a safe alternative to TEA for post-thoracotomy pain after lung resection.\[[@ref25]\] Our results demonstrate the variety of thoracic anesthesia practices throughout the ME region. Although there was general agreement between the respondents to both surveys regarding the use of DLTs and BBs, there was clear differences in opinion between the two regions on other issues. The main differences appear to be in the conduct of OLV. We suggest that the differences in the practice of thoracic anesthesia between the two regions reflect a more "traditional" approach to thoracic anesthesia in the ME. This may reflect the absence of a subspecialty society, limited access to subspecialty continuing professional development, and limited training opportunities in the ME region. In contrast, the UK has a very active association of cardiothoracic anesthetists hosting biannual subspecialty educational meetings ([www.acta.org.uk](www.acta.org.uk)); in addition, fellowships/training programs for cardiothoracic anesthetic trainees are commonplace.

In conclusion, we have attempted to provide a broad overview of the current practice of thoracic anesthesia in the ME region. We believe significant inroads are being made by the ME thoracic anesthesia group, both in terms of education and training, but suggest more could be done to ensure that thoracic anesthesia practice in the ME remains up-to-date and develops in parallel with western contemporaries.
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